INTRODUCTION
Screening for colorectal cancer (CRC) reduces CRC mortality and is widely recommended for age 50 years onwards. 1 2 Each of the recommended methods for CRC screening have varying test characteristics; 3 while colonoscopy has high sensitivity for both cancerous and precancerous lesions, allowing for screening every 10 years, it is invasive and carries a risk of bleeding and perforation. 4 Faecal immunochemical testing (FIT) for occult blood on the other hand has lower sensitivity for precancerous adenomas, but is less costly, and can be performed at home without preparation and also has higher acceptability than colonoscopy. [5] [6] [7] Studies have suggested that in real-world settings, the performance of FIT and colonoscopy for detecting cancers are equivalent, making both reasonable first-line choices for screening. 6 8 In contexts where more than one reasonable choice exists, preferences become
Strengths and limitations of this study
▪ The training seminars were organised within a statewide, organised screening programme. ▪ All primary care physicians (PCP) in canton Vaud, Switzerland, were invited to attend the seminars. All those not attending were mailed a survey. ▪ Twenty-two per cent of PCPs attended the seminars and 24% not attending returned the mails survey; there was no randomisation of PCPs to the intervention, thus limiting causal inference. ▪ We only measured changes in intentions to prescribe, and hence verified prescription rates are needed.
important. 9 Some patients might prefer colonoscopy, thereby accepting a more burdensome screening modality than FIT; others might prefer FIT, thus accepting its reduced precision as compared to colonoscopy. Physicians, especially in the USA, have a clear preference for colonoscopy because of its greater sensitivity for and ability to remove precancerous adenomas and polyps. 10 Extensive literature has revealed wide geographic variations in the use of preference-sensitive conditions (including CRC screening method) 11 that are not explained by differences in patient preferences, but rather by physician preferences and local medical culture. 12 These differences persist when looking at the level of individual physicians, and not just at the geographical areas. 13 Shared decision-making (SDM) might help reduce these unacceptable variations by increasing patient participation in decisions. 13 14 Patient's preferences towards a screening modality are expected to vary between patients within primary care practice. 7 Training physicians to identify their patient's preferences might lead physicians who essentially prescribe their own preferred screening method to prescribe the screening method preferred by their patients and thereby, increase the variation of prescribed screening modality within their practice. Reducing the number of physicians who only prescribe one screening modality through preference diagnosis will in turn lead to reduced variation between practices. 9 The Health Department of the canton of Vaud has recently decided to launch the first systematic, statewide, organised CRC screening programme in Switzerland that will offer both FIT and colonoscopy to the entire eligible population via a discussion with their primary care physician (PCP). 15 The aims of the discussion with their PCP are to increase the number of citizens who take an active decision about CRC screening, and enable participants to choose between two screening methods within a SDM encounter with their PCP. 15 A decision aid will be mailed informing citizens of the programme, the available screening modalities and encourage discussion with their PCP. Baseline surveys of PCPs in the canton suggest wide variations in baseline PCP preferences, with a predilection for colonoscopy. 15 International literature suggests that physician preference for colonoscopy translates into recommendations to patients that are focused only on colonoscopy, with little mention of other screening modalities; 10 16 this could have negative effects on patient participation and independence.
7 10 17 18 SDM should contribute to reducing variation in care between individual practices.
We administered training seminars for PCPs from the Canton of Vaud prior to the beginning of the screening programme. The objectives of the seminar were to improve PCPs knowledge, provide skills and tools needed for SDM with patients, and change the attitudes of PCPs regarding the importance of incorporating patient preferences in CRC screening decisions (see online supplementary figure S1). We hypothesised that such an intervention would increase the number of PCPs who intend to prescribe FIT and colonoscopy in equal proportions, and engage in SDM.
METHODS

Study setting and participants
The canton of Vaud is in French-speaking Switzerland and has ∼ 740 000 inhabitants, of whom 180 000 are between 50 and 69 years. A systematic, organised, statewide CRC screening programme was launched in the canton in the fall of 2015, the first systematic CRC screening programme in Switzerland. Eligible citizens will receive an invitation letter and decision aid explaining the rationale for screening, and the choice of FIT and colonoscopy. They are encouraged to visit their PCP, who will discuss the screening and provide either a prescription for a FIT kit or referral for colonoscopy. The programme comes after a federal decision in 2013 to have screening colonoscopy and FIT be reimbursed by base, obligatory insurance packages; 19 in the setting of a screening programme, an inclusion visit with their PCP, the screening test, and diagnostic colonoscopies after a positive FIT are all covered without deductible.
At the end of 2014, all PCPs registered to practice in the Canton of Vaud were invited to participate in one of five seminars held in January and February 2015 for the new CRC screening programme. The seminars were free of charge and offered Continuing Medical Education (CME) credits and free food. Those who had not been to one of these seminars were mailed an invitation at the end of February to attend an extra session on 24 March 2015 along with paper copies of the SDM materials described below, and a questionnaire regarding their CRC screening practices. Ethical approval was not required as we only collected anonymised data through questionnaires from physicians participating in the training session and practicing family physicians in the community, as specified by the Swiss Federal Office of Public Health. 20 
Seminars
The seminar lasted 2 h. Multiple strategies were employed to achieve the educational objectives, including lectures, interactive elements and discussion, and the use of SDM tools (see online supplementary figure S1). The lectures summarised the epidemiology of CRC screening, follow-up of polyps, and the organisation of the screening programme and integrated interactive elements. First, we presented the variation among attending PCPs regarding their preferred screening modality (FIT vs colonoscopy) by using live polling (TurningPoint technology) along with other knowledge-based multiple choice questions. 14 Second, we used a narrative presenting a patient choosing a FIT test and naming her reasons for choosing FIT rather than colonoscopy in an 8 min video of an ideal inclusion visit to the PCP office. 21 Third, the video presented a role model of a physician actively going through the process of SDM; we used the suggested framework of Elwyn et al 22 with three stages of SDM (choice talk, option talk and decision talk) that allow for information sharing by the physician and provide a safe space for patients to express their preferences. This process was followed by teach-back (having patients repeat back important information), which has been shown to improve retention, especially by patients with low health literacy. 23 Finally, we used elements of risk communication to facilitate the understanding of PCPs of the pros and cons of screening. Communication materials were presented during the session and in context using the video; these included an evidence summary for PCPs ('Decision Box') based on the work of Giguere et al, and a decision aid based on current recommendations such as the use of multiple methods to present risk in natural frequencies using text, figures and a summary table (see online supplementary materials).
24-27
Questionnaires We used two paired anonymised questionnaires for the PCPs participating in the seminar, before and after the seminar. The questionnaires contained a total of 16 questions querying demographics (sex, age, practice characteristics and personal CRC screening history), screening modalities offered to their patients, preferred communication style, and a knowledge question about the appropriate indication for screening (see primary and secondary outcomes section below). We used a similar questionnaire for PCPs not participating, adapting the questions into a single questionnaire. PCPs not participating to the training had the opportunity to fill the questionnaire on paper or use an identical questionnaire online using the programme Survey Monkey.
Primary and secondary outcomes
We aligned our outcomes with our objectives (see online supplementary figure S1). The primary outcome was the increase in the proportion of PCPs answering that they intended to prescribe FIT and colonoscopy in close to equal proportions. PCPs were asked before the seminar 'During recent months, if you prescribed a CRC screening test, to what proportion of your patients did you prescribe each of these tests?' Attendees filled the per cent of each option they currently prescribed on average (colonoscopy, FIT, FOBT, sigmoidoscopy, CT-scan, blood test, other method) and were supposed to arrive at 100% as a sum of the percentages. PCPs reporting that they offered colonoscopy and FIT between 40% and 60% of the time were considered to have offered the two tests in equal proportions. Both guaiac and immunological tests were considered as being a faecal occult blood test, and are referred here in the results as FIT testing, as FIT is the testing modality used by the new screening programme. At the end of the session, attendees were asked: 'After the start of the screening programme, to what proportion of your patients do you intend on prescribing each of these tests?' We aimed at capturing the variation in screening patterns between attending PCPs and the extent to which the programme altered these screening patterns. Several studies suggest that nearly equal proportions of patients prefer non-invasive to invasive modes of CRC screening. 7 28 29 There were two secondary outcomes. First, we aimed at capturing whether the seminar was associated with a change in preferred communication style from paternalistic to informed decision-making. 30 Before the session, we asked PCPs attending: 'How are decisions made regarding CRC screening in your practice?'; four possible answers were: 'I take decisions myself according to my understanding of the risks and benefits of screening', 'I take the decision myself with strong consideration of the patient's opinion', 'I take the decision with the patient on an equal basis' and 'The patient takes the decision according to his/her understanding of the risks and benefits of screening'. This same question was asked to PCPs not attending. At the end of the session, PCPs attending were queried on how they intended to approach decision-making after the start of the screening programme by using a similar adapted question. The second secondary outcome was the proportion correctly answering that an asymptomatic 54-year-old woman without a family history of CRC meets inclusion criteria for screening. Here again, PCP answers after the seminar were compared to the same PCPs' answers before the training and non-attendees.
Statistical analyses
All questionnaires were completed by the physicians themselves and answers were extracted by one research assistant. Descriptive statistics were used for demographic characteristics. χ 2 and t test statistics were used to compare physician characteristics, and responses between attendees and non-attendees. McNemar's test for paired data was used to compare answers from attendees before and after the seminar. Logistic regressions were used to identify predictors of a change in screening behaviours; we used generalised estimating equations (GEE) logistic regressions with an exchangeable correlation structure to take into account clustering of the data by participants. We first ran univariate logistic regressions with the change in screening behaviour as a binary outcome and participant's sex, diploma year, practice location and whether they attended the seminar as predictors. As only attending the seminar was significant with p<0.1 in univariate analyses, the primary analysis was univariate. A sensitivity analysis was performed using a model with all of the variables. All analyses were performed using STATA V.14 (StataCorp, College Station, Texas, USA). Results with a two-sided p<0.05 were considered statistically significant.
RESULTS
Of the 592 PCPs registered to practice in the Canton of Vaud and invited to participate, 133 (22%) attended one of five seminars ( figure 1 ) and of these, 106 (80%) completed both the before and after questionnaires. Of the 459 PCPs who had not participated in a seminar, 109 (24%) returned a questionnaire (table 1) . Seminar attendees were more likely to be female, have completed their professional diploma more recently, and be in practice with at least one other PCP. Figure 2 shows the number of PCPs prescribing FIT and colonoscopy in equal proportions at baseline, and their intended prescribing after the implementation of the systematic screening programme. Among those who participated in the seminar, the proportion of PCPs to prescribe FIT and colonoscopy in equal proportions increased from 8% to 33% (RR: 4.1, 95% CI 2.2 to 7.7, p<0.001). We found no change between past and intended future prescribing among non-attendees (13-14%, p=0.8), and found a significant difference in intended future prescribing among participants and non-participants (33% vs 14%, p<0.001). We found a significant decrease in the number of PCPs offering only colonoscopy among attendees, while we found an increase among non-attendees (see online supplementary figures S2 and S3). Results from univariate models showed that only attendance to the course was significantly associated with a change in prescribing (OR 1.84, 95% CI 1.01 to 3.37), while sex, year of diploma and practice location were not significant ( p<0.1). In the sensitivity analyses, we included all of the variables in a multivariate model, and attending the course remained significant.
The proportion of physicians reporting that they take decisions regarding CRC together with their patients on an equal basis did not differ between attendees and nonattendees, and did not change after the seminar ( figure 3A) . The proportion of physicians correctly responding that a 54-year-old asymptomatic woman without risk factors is a candidate for CRC screening increased from 88% to 99% among those who attended the course (p<0.001), while there was no difference in baseline knowledge among those who did and did not attend the course (p=0.4) (figure 3B).
DISCUSSION
We found a significant increase in the percentage of PCPs intending to prescribe FIT and colonoscopy in equal proportions before and after a seminar focused on increasing knowledge, teaching skills and changing attitudes on CRC screening. We did not find such a difference among PCPs who received paper training materials by mail, but did not attend the seminar. The seminar was not associated with a self-reported change in SDM communication style, and increased the percentage of PCPs correctly answering a clinical vignette on the indications for CRC screening.
While SDM has frequently been invoked as a way to decrease unwarranted variations in care, 14 31 32 there is little literature about whether the implementation of SDM in physician training programmes can have an impact on variations in care. The use of patient decision aids alone appears to improve patient decision-making and decrease the use of certain invasive interventions; 33 a recent systematic review, however, concluded that the implementation of SDM in daily practice is most effective when both patients and physicians are targeted. 34 Several previous programmes have shown that physician training in SDM can have an impact on the prescription patterns of PCPs in the setting of overuse of certain preference sensitive conditions such as antibiotic prescription 35 and prostate cancer screening. 36 Our study adds to the literature by providing an example encouraging SDM in the context of CRC screening, an effective intervention where SDM might actually increase uptake. 7 18 33 The increase in the percentage of PCPs offering FIT and colonoscopy in equal proportions after the seminar was primarily due to an intention to increase FIT prescribing and a decrease in those providing only colonoscopy (see online supplementary figure S2). The baseline preference in attendees and non-attendees was for colonoscopy, with about 20% in both groups reporting that colonoscopy was the only screening modality they had prescribed over the past 6 months, supporting evidence that colonoscopy is becoming the leading screening modality in Switzerland. 37 There was an increase in PCPs prescribing only colonoscopy among nonattendees, possibly because the screening programme will provide reimbursement without a deductible. Research has shown that despite guidelines advocating a choice of CRC screening methods, 1 physicians tend to offer only one screening modality, which is most often colonoscopy. 10 Unfortunately, failure to offer a choice might decrease screening rates. 7 While we saw an increase in the number of PCPs intending to prescribe FIT and colonoscopy in equal proportions, there was no change in the reported decision-making style. PCPs generally have a positive overall view of SDM, but do not find it appropriate to integrate all elements into every preference-sensitive decision. 38 A previous randomised trial of a SDM training programme found that PCP reported decisionmaking style did not change, but patients reported greater involvement in decision-making and were less likely to receive antibiotics for respiratory tract infections. 30 Another trial that led to a change in PCP behaviours related to prostate cancer screening without any change specific metrics of SDM. 36 It may not be necessary to change a PCP's reported decision-making style in order to make them more likely to offer the choice of FIT and colonoscopy to their patients.
Our seminar was a multifaceted intervention with lectures, interactivity and discussion, and distribution of SDM tools (see online supplementary figure S1) building on literature that the use of learning methods, such as passive lectures, only is insufficient to change physician behaviour. 39 Our objectives were located in the three main domains frequently targeted in medical education, specifically knowledge, skills and attitudes. 40 Attitude change was considered as especially important, and was targeted using the presentation of variation in prescribing habits within the assembly, a movie with the narrative of a person choosing FIT and role modelling in the video showing a physician during an ideal SDM encounter. 41 Future interventions to reinforce physician behaviour could include evidence-based interventions such as reminders, academic detailing and provider feedback. 39 42 The increase in the intention-to-prescribe both FIT and colonoscopy could be because PCPs felt more competent in offering a choice of screening modalities. Competence in health promotion and disease prevention is a required skill in several medical competency frameworks; 43 44 specific training in SDM, as demonstrated in our programme, could help ensure that physicians perform prevention activities in a way that respects individual patient values and preferences.
Limitations
Our findings are limited by the fact that the attendees were not randomised to attend the training programme. While we compared the screening intentions of PCPs not attending the training seminar, we found differences in the baseline demographics of attendees and nonattendees. Beyond these demographic differences, there might be other important differences between attendees and non-attendees which limit causal inference from our programme. The demographic make-up of the nonattendees is likely more representative of Swiss primary care. 45 However, the response rate among nonresponders was low, which limits inferences on the larger population of PCPs in the canton. Data from the two groups were also collected in different circumstances; for the intervention group it was before and after a seminar, while for the comparison group, each PCP received the questionnaire through the mail or electronically and we have no information on the time, location, and circumstances when the questionnaires were filled. However, the baseline views and practice patterns of the two groups were similar, suggesting that our seminar may be able to produce similar results with other Swiss PCPs. Moreover, the similarity between the baseline views of training attendees and the lack of change in the views of non-attendees suggest that outside secular trends, such as increased awareness of CRC screening, were less important.
Our outcomes are based on the intention of PCPs to prescribe both screening modalities roughly equally, and do not represent actual physician prescribing practices. Further, we surveyed attendees directly before and after the seminar, and it is unclear whether these intentions will be sustained after the return to routine practice where there are often multiple barriers to SDM. 46 However, other studies have shown that even short educational interventions incorporating films and decision tools can significantly alter the behaviour of PCPs. 35 Future studies will need to compare practice patterns in a carefully performed randomised controlled trial (RCT), and over a significant follow-up before we can infer a causal effect of the training programme on reducing variation in care. Also, the seminar was performed by a single multidisciplinary team in one state, and this may make it more difficult to implement elsewhere.
Conclusions
An educational intervention focused on SDM in CRC screening appears to have increased the percentage of PCPs intending to prescribe FIT and colonoscopy in equal proportions. This change might decrease variations in care by decreasing the emphasis on physician preferences for one screening modality over another and place the emphasis on patient preferences. Future studies should test the effect of the intervention within a carefully performed RCT with adequate follow-up, and measure the change in practice to determine whether the change in intended use of FIT and colonoscopy are reflected in practice.
